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Speaker Abstracts

Marten Scheffer, Wageningen University, Netherlands

Shallow lake stability revisited

Intensive research aimed at finding new ways of restoration have made shallow lakes one of the best understood examples of ecosystems with alternative stable states. However, since the early conception of that theory, the image of ecosystem stability has been elaborated for shallow lakes far beyond the simple original model. I will review work demonstrating that the critical nutrient level for lakes to become turbid is higher for smaller lakes, and seems likely to be affected by climatic change and salinity too. I also show how the image of just two contrasting states has been elaborated. 

Different groups of primary producers may dominate shallow lakes, and such states dominated by a particular group may often represent alternative stable states
Harry Hosper, RWS RIZA, Netherlands
Clearwater lakes in the Netherlands (by 2015): myth or reality?

Shallow lakes suffering from algal blooms tend to be extremely resistant to recovery and solely reducing of the external nutrient loading appears to be insufficient for restoring clear water conditions and biodiversity. Therefore, the scope of the lake restoration strategy in the Netherlands gradually broadened from controlling point and non-point sources of phosphorus (P) towards a more comprehensive and ecosystem-based approach, including measures such as biomanipulation (e.g. bream fisheries).

Emission control was quite successful in reducing total-P concentrations in Dutch surface waters.

In the major international river Rhine, total-P decreased from around 1000 to 200 mg m3, over the years 1980-2005. The median of summer half-year averaged values for total-P in a set of ca. 100 lakes dropped from 300 to 100 mg m3 in the same period. Chlorophyll-a concentration decreased from 80 to 30 mg m3 and the Secchi transparency of the lakes increased from 0.35 to 0.60 m. 

So far, only a few lakes showed a recovery in terms of biodiversity (e.g. return of submerged macrophytes) and particularly in these successfully restored lakes the stock of (benthivorous) bream has been reduced, in addition to P-control. 

Bottom-feeding bream continually stir up sediments and this activity may hamper the recolonisation of submerged macrophytes (e.g. Chara) and zebra mussels (Dreissena polymorpha). In many Dutch lakes zebra mussels (could) play a key role in grazing down the phytoplankton and thus in clearing the water.

We have evidence that in a number of shallow lakes in the IJsselmeer area the reduction of bream from the early and mid 90s onwards triggered the shift towards macrophyte-dominated clearwater systems (Fig. 1). Nowadays, bream fisheries are carried out on a commercial basis in these lakes.
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Clearwater lakes by 2015? Yes, we think that this could be a realistic perspective for the majority of shallow lakes. Therefore, P-control of point and non-point sources has to be carried out according to current policy, and bream fisheries should be accepted as an additional tool for water management.  In some catchments sewage treatment plants will be extended with a 4th step for extra P-removal. In agricultural practice equilibrium fertilization will be realized by 2012. Additionally, more focus on the reduction of (sub) surface run-off is needed.  Bream fisheries can be easily implemented and at low cost by extending current fisheries licensing.

Nicholas Aumen, Everglades National Park, United States

Challenges of water management in the Florida Everglades
America’s Everglades (USA) are the subject of one of the largest and most expensive restoration efforts in history. Over one-half of the historic Everglades’ spatial extent has been lost to agricultural and urban development and drainage. Most of the Everglades has been altered by an extensive network of canals, levees, water control structures, and pumps designed to provide water supply during the dry season and flood control during the wet season.

The remaining Everglades, ranging from the headwaters of the Kissimmee River south to the Florida Bay estuary and the marine reef community, are threatened by altered hydrology resulting from the drainage network, poor water quality from agricultural and urban runoff, and invasion by non-native plants and animals. Restoration efforts are underway to improve these conditions, while not sacrificing the water supply and flood control purposes of the drainage network. 

These restoration efforts face significant challenges from a rapidly expanding human population, as Florida increases in population by over 1,000 residents every day. Additional challenges include water shortages and saltwater intrusion into the shallow drinking water aquifer, increased frequency and severity of tropical storms, and uncertain impacts from global climate change. Global temperature increases and potential sea level rise pose a particular threat to the coastal Everglades, most of which lie very close to sea level.

Steve Drury, Somerset County Council, United Kingdom

A case study of successful catchment management – Parrett Catchment Project

The Parrett catchment is the largest river system in Somerset. It covers half the county (1665 sq km) and incorporates 5 main rivers (Parrett, Cary, Isle, Tone and Yeo). A rural catchment with a range of conservation designations within its boundary, the Parrett catchment has some 17,802 properties at risk of fluvial and tidal flooding. So it is not surprising that the area has a long history of flooding and of serious contention over flooding and water management issues.
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Deep and prolonged floods in Somerset in 1997 and 2000 led local agencies and authorities to identify the need for a new partnership to specifically address the issue. In 2000, through a comprehensive community consultation process, the Parrett Catchment Project (PCP) was formed. Today the PCP is a broad based partnership of 30 organisations whose long-term goal is to develop a sustainable approach to water and land use management in the catchment. This sustainable approach incorporates twelve mutually agreed components of integrated catchment management (see Box 1).

From the outset, PCP fully recognised that without continued grassroots support from the local community the partnership would not succeed in the long-term. So, in addition to Farming Water (www.JAF.nu) the partnership also included within its bid an awareness raising and communications programme. The aims of this programme were two-fold: i) to increase awareness of the PCP and its work, and ii) to increase understanding of the importance of natural catchment processes and demonstrate the vital role of such activities as land use change, soil management and sustainable drainage systems; activities not often associated with flood management.

	Box 1: The Parrett Catchment Project’s twelve components:

1. Changes to agricultural land management*

2. Creating temporary flood storage areas on farmland*

3. Controlling runoff from development

4. Creating new wetland habitats

5. Dredging and maintaining river channels

6. Raising riverbanks

7. Upgrading pumping stations

8. Spreading floodwater across the moors

9. Building a tidal sluice or barrier downstream of Bridgewater

10. Upgrading channels to enhance gravity drainage

11. Restricting development on the floodplain

12. Woodland development*

* Components progressed through JAF via the ‘Farming Water’ programme.


The communications and engagement programme has adapted to the best methods through which to engage with stakeholders. This resulted in a programme of both traditional and innovative approaches including Catchment Matters newsletter, Website www.parrettcatchment.info, specific stakeholder events and training, plus public initiatives (The Big Sponge, The Woodland Campaign). 

Stakeholder feedback is used within the communications strategy and includes surveys, feedback forms in quarterly newsletters. Other indicators of success are the many tangible outputs of the programme, including:

· The value of known media coverage amounted to £50,500 Advertising Equivalent Value

· Known media coverage reached over 13 million readers

· Since adopting the new programme all known media coverage has been positive

· Nearly 18,500 people have been directly engaged in local partnership events

· Public attendance at the River Festival peaked at 5,500 in 2005

· Teacher targeted publicity for The Big Sponge resulted in positive enquiries from one-third of the local schools in the catchment

· Public targeted publicity for The Big Sponge resulted in the sale of 2,600 water butts

· The newsletter Catchment Matters expanded its readership base to over 1,000 in 2005

The results of this programme demonstrate substantial returns over the cost of investing in this approach. But far from simply accepting success it is crucial to review the drivers for success so that these can continue to be fostered and/or developed further. Amongst many, the key drivers were the continued support from stakeholders and the high level of newsworthy activities originating from within the partnership. 

Brian Moss, School of Biological Sciences, University of Liverpool, United Kingdom
Shallow lakes, stoneworts, salt and sailors - a recipe for conflict 


Hickling Broad, indeed Broadland in toto, is insignificant in a global context. Yet its problems epitomise the enormous difficulties of solving the now immense environmental problems of the whole planet. Note, THE planet, not OUR planet, for we merely deceive ourselves that we make the rules for how it operates and can manipulate it without penalty for our own immediate ambitions. The ecological history of Hickling Broad is that of alternation between the states of a clear-water, plant-dominated system and a turbid, algal-dominated system, shrouded in a background of changing nutrient loading from roosting gulls and subject to the operation of salinity as a forward switch between the states.

A solution to the problem of the 1970s deterioration of Hickling Broad, an explanation for its recovery in the 1980s and 1990s and a plan for its restoration following a second deterioration after 1999, are provided by the potencies of scientific experiment and data analysis. But recovery of a clear-water charophyte-dominated lake, if that is what is wanted, is potentially frustrated by the arrogant self-deception of our species on both local and global scales. Both the creative arts and the experimental sciences can illuminate the problem but only the comparative objectivity of the sciences can provide reliable guidance for an ultimate solution.
Geoff Phillips, Environment Agency, United Kingdom

The Broads, water quality targets and successes so far

We are fortunate in the Broads in having a monitoring programme that has been carried out more or less consistently for the last 30 years.  This has enabled us to show how a variety of management actions have changed conditions in this lake district.  We can use this information to draw conclusions both about the current status these waters and also the speed and direction of change.  This paper will review the current status of the Broads and look at the time scales of change.  

Recently work for the Water Framework Directive has started to establish classification boundaries for a range of Quality Elements at different ecological states.  These boundaries will be used to assess the ecological status of environmental waters, including the Broads.   To attempt to set the current status of the Broads into context the paper will review how these emerging boundary values might be applied to the broads and what this might mean for future management of the area.

Sue White, Cranfield University, United Kingdom 

Latest research from the Upper Thurne

Over the last 4 years the Broads Authority, in collaboration with the Environment Agency, English Nature (now Natural England) and the Kings Lynn Consortium of Internal Drainage Boards have sponsored a range of PhD and short-term research to address key questions relating to salinity, water management, land drainage and the impacts of climate and land use change.  Three PhDs have been based at Cranfield University and have focused on:

1. Integrated catchment scale model of a lowland eutrophic lake and river system: Norfolk, UK: Jodie Whitehead

This study focused on modelling of the Ant and Bure catchments under current and future land use and climate scenarios.  Particular attention was paid to validating the model for current conditions to ensure its robustness for scenario modeling.  Future land use and climate scenarios were designed to give compatible future views of the region. 

2. Understanding the causal relationships between salinity problems and land drainage and the prospects for engineering solutions: Trevor Simpson

Here a modelling approach has been taken to investigate the impacts on the amount and the salinity of water entering the upper Thurne system under a range of different potential pumping scenarios.  Again a model has been developed and tested for current conditions.

3. Modelling the hydrodynamics of the Upper Thurne river system and its influence on Hickling Broad: Sofia Martinez/Karen Fisher

The first two PhDs inform the potential future inputs to the Broads under changed land use, climate and management conditions.  This study then goes on to investigate these changed conditions together with sea level rise to understand the movement of water and salt throughout the system.

The three PhDs taken together give a comprehensive overview of actual and potential water movement around the Broads system, from the drained and pumped system of the upper Thurne, through the principally agricultural catchments of the Ant, Bure and Thurne to a consideration of water flows to and from the sea at Great Yarmouth.  This presentation therefore draws from all three studies to highlight the main integrated conclusions and findings and to interpret their relevance for the future sustainable management of the Broads.  

Kevin Hiscock, United Kingdom

Climate change, the Broads and freshwater management

The wetlands of northeast Norfolk consist of a series of intricate drainage ditches used to manage the water levels in this low-lying area of marshland which are vulnerable to the effects of climate change in terms of a changed distribution of freshwater inputs and the threat of rising sea-level. The underlying Crag (sand and gravel) aquifer and the problem of salinity in the wetlands is well-documented and the purpose of this presentation is to report recent fieldwork and hydrological modelling to characterise the present and possible distribution of salinity in the coastal district of the Upper Thurne catchment of the Broads.  In the first part of this study completed in 2005, the choice of sampling locations and the methodological approach followed that of an earlier survey reported by Holman and Hiscock (1998) that assessed the controls on saline intrusion in the Crag aquifer.  The new survey found that surface water chloride concentrations have decreased in response to a decade in which substantial land reversion from arable to pasture in the drained catchment area has created a higher freshwater table and lower saltwater interface.  However, the chloride distribution is still indicative of saline intrusion in the Crag aquifer and a significant correlation between salinity and ditch water level was again found, confirming the conceptual model of Holman and Hiscock (1998).

In the second part of this study, a groundwater model was developed to analyse the controls on saline intrusion in the coastal Crag aquifer from the combined effects of relative drainage ditch water levels and changing freshwater recharge and sea-level conditions under various climate change scenarios.  Using data from the UK Climate Impacts Programme, groundwater and drain water salinity distributions were predicted for a range of future greenhouse gas emissions scenarios.  When compared to the 1970s baseline condition, the model results show that a rise in sea-level in the 2080s to an elevation of 57 cm and a 60% decrease in annual actual groundwater recharge under a Medium-high gas emissions scenario will potentially cause saline water to advance 1700 m further inland into the Crag aquifer.  As a consequence of the shallow depth of saline water in this coastal aquifer, the chloride concentration in coastal drains may increase to about 4000 mg/l by the end of this century.  Clearly, the reduction in actual recharge and future sea-level rise will worsen the saline intrusion in north east Norfolk and threaten the ecology of this area adding to the other effects of climate change such as an increased risk of tidal flooding and saltwater incursion in the Broads area.

Tim Collins, Natural England, United Kingdom
The Broads: sea level rise, a changing coast and the future
The Broads, although a freshwater wetland, are close to the sea and so at risk from coastal flooding; this can occur both from the tidal rivers within Norfolk and from a breach or overwashing of the coastal dunes to the north of Winterton.  In addition there is saline penetration of the underlying aquifer. If you then take climate change in to account – sea-level rise and risks of larger tidal surges and reduced rainfall, the freshwater ecosystems of the Broads are going to come under intense pressure to evolve. In 100 years we will have learnt to live with this evolved system; however the real question is how do we manage the process of adaptation? 

The presentation will focus on the forcing pressures on the coastline adjacent to the Broads, current Shoreline Management Plan policies and their implications for coastal management.  Outlining some of the possible options and what they may mean in the long term for the Broads; as well as the challenges involved in managing this process of change and creating what could well be a different mosaic of land use, communities, habitats and species.
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